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Still  another  object  of  the  present  invention  is  to 
provide  a  method  and  an  apparatus  for  limiting 
the  utilization  of  the  communication  bus  by  a  bus 
master  which  requires  the  minimal  amount  of 

5  interaction  with  other  system  components. 
In  accordance  with  a  first  aspect  of  the  present 

invention  a  method  for  limiting  bus  utilization  in  a 
data  processing  system  comprising  a  central  pro- 
cessing  unit  and  at  least  one  bus  master  which 

10  arbitrates  via  a  bus  arbitration  module  for  the 
right  to  request  the  use  of  a  communication  bus 
managed  by  the  central  processing  unit,  is 
characterised  by  the  steps  of: 

determining  the  utilization  rate  of  the  bus  dur- 
15  ing  a  first  sample  interval;  and 

disabling  said  at  least  one  bus  master  from 
utilizing  the  bus  during  a  succeeding  second 
sample  interval  if  the  utilization  rate  during  the 
preceeding  first  sample  interval  was  determined 

20  to  be  above  a  selected  limit. 
In  accordance  with  a  second  aspect  of  the 

present  invention  a  bus  utilization  rate  limiter  for 
limiting  bus  utilization  in  a  data  processing 
system  comprising  a  central  processing  unit  and 

25  at  least  one  bus  master  which  arbitrates  via  a  bus 
arbitration  module  for  the  right  to  request  the  use 
of  a  communication  bus  managed  by  the  central 
processing  unit,  is  characterised  by 

means  for  determining  the  utilization  rate  of  the 
30  bus  during  a  first  sample  interval;  and  means  for 

disabling  said  at  least  one  bus  master  from 
utilizing  the  bus  during  a  succeeding  second 
sample  interval  if  the  utilization  rate  during  the 
preceeding  first  sample  interval  was  determined 

35  to  be  above  a  selected  limit. 

Description 

Background  of  the  Invention 
1.  Field  of  the  Invention 

The  present  invention  relates  generally  to 
devices  which  share  the  use  of  a  communication 
bus  or  the  like,  and,  more  particularly,  to  a 
method  and  apparatus  for  limiting  the  utilization 
of  that  communication  bus  by  a  given  device. 

2.  Background  Art 
In  simple  data  processing  systems,  the  central 

processing  unit  communicates  directly  with  each 
of  the  peripherals  and  memory  circuits  via  direct, 
dedicated  communication  lines.  In  more  sophisti- 
cated  data  processing  systems,  a  communication 
bus  is  used  to  couple  the  central  processing  unit 
to  one  or  more  memory  units,  peripheral  con- 
trollers,  channel  controllers,  and  the  like.  In  some 
of  the  systems,  devices  other  than  the  central 
processing  unit  are  allowed  to  request  and 
receive  temporary  control  of  the  communication 
bus  from  the  central  processing  unit.  Typically, 
these  "bus  masters"  utilize  the  communication 
bus  to  rapidly  perform  their  assigned  tasks,  and 
then  return  control  of  the  communication  bus  to 
the  central  processing  unit.  However,  perform- 
ance  of  the  central  processing  unit  and,  in  fact,  the 
system  as  a  whole,  can  be  severely  degraded  if 
the  bus  masters  other  than  the  central  processing 
unit  are  allowed  to  consume  an  excessive  pro- 
portion  of  the  available  bandwidth  of  the 
communication  bus. 

In  the  past,  some  systems  have  limited  the 
ability  of  each  bus  master  to  monopolize  the 
communication  bus  by  allowing  only  a  single 
operation  to  be  performed  during  each  bus  grant. 
This  single  transfer  technique  is  generally  imprac- 
tical  in  systems  which  incorporate  the  newer 
forms  of  intelligent  peripheral  controllers,  disc 
controllers,  and  the  like,  which  are  most  effective 
for  performing  burst  type  transfers.  In  the  latter 
type  of  system,  the  system  software  is  typically 
designed  to  restrict  the  size  of  those  operations 
which  must  be  performed  by  the  bus  master 
during  a  single  burst  of  activity  on  the  communi- 
cation  bus.  This  software  limitation  technique 
imposes  substantial  overhead  on  the  system. 

A  method  for  limiting  bus  utilisation  in  a  data 
processing  system  comprising  a  central  pro- 
cessing  unit  and  at  least  one  bus  master  which 
arbitrates  via  a  bus  arbitration  module  for  the 
right  to  request  the  use  of  a  communication  bus 
managed  by  the  central  processing  unit,  is  known 
from  United  States  Patent  US-A-4237534. 

Summary  of  the  Invention 
Accordingly,  it  is  an  object  of  the  present 

invention  to  provide  a  method  for  limiting  the 
utilization  of  a  communication  bus  by  a  bus 
master. 

Another  object  of  the  present  invention  is  to 
provide  an  apparatus  suitable  for  implementation 
in  a  bus  master  for  limiting  the  utilization  of  a 
communication  bus  by  that  bus  master. 

Brief  Description  of  the  Drawings 
Figure  1  is  a  schematic  representation  of  a  data 

processing  system  which  practices  the  method  of 
the  present  invention. 

Figure  2  is  a  time  line  depicting  the  operation  of 
the  bus  masters  in  Figure  1  according  to  the 
present  method. 

Figure  3  illustrates  the  relationship  of  the 
schematic  diagrams  shown  in  Figures  3A  and  3B 
of  an  apparatus  for  practicing  the  method  of  the 
present  invention. 

40 

45 

Description  of  the  Invention 
Shown  in  Figure  1  is  a  data  processing  system 

10  generally  comprising  a  central  processing  unit 
12  and  a  plurality  of  substantially  autonomous 
bus  masters  14  which  arbitrate  via  a  bus  arbitra- 
tion  module  16  for  the  right  to  requesttheuseof  a 
communication  bus  18  managed  by  the  central 
processing  unit  12.  Each  of  the  bus  masters  14  is 
constructed  to  perform  one  or  more  types  of  data 
transfer  operations  which  may  be  assigned  by  the 
central  processing  unit  12  to  satisfy  requirements 
of  the  executing  user  or  operating  system  soft- 
ware.  For  example,  the  bus  master  14a  may  be 
adapted  to  cooperate  with  a  memory  20  to  trans- 
fer  a  block  of  data  from  one  location  in  the 
memory  20  to  another  location  therein.  In  con- 
trast,  the  bus  master  14b  may  be  adapted  to 

50 

55 

so 

65 
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succession  of  sample  intervals  comprising  a 
selected  number  of  clock  cycles  of  the  bus  master 
14.  During  each  such  sample  interval,  the  bus 
master  14  determines  the  utilization  rate  of  the 

5  communication  bus  18  as  the  ratio  of  the  number 
of  clock  cycles  during  which  the  bus  grant  ack- 
nowledge  (BGACK)  signal  is  active  to  the  number 
of  clock  cycles  comprising  the  sample  interval.  If 
the  utilization  rate  of  the  communication  bus  18 

w  during  a  particular  sample  interval  is  determined 
to  be  above  a  selected  threshold,  the  bus  master 
14  will  be  prevented  from  arbitrating  for  the  use 
of  the  communication  bus  18  during  the  next 
successive  sample  interval.  On  the  other  hand,  if 

15  the  utilization  rate  is  determined  to  be  below  the 
predetermined  threshold,  the  bus  master  14  will 
be  allowed  to  contend  for  the  right  to  use  the 
communication  bus  18.  In  the  preferred  form,  the 
bus  master  14,  if  allowed,  will  contend  for  the  use 

20  of  the  communication  bus  18  only  during  a 
selected  burst  window  within  a  given  sample 
interval. 

Shown  in  Figures  3A  and  3B  is  a  utilization  rate 
limiter  26  suitable  for  practicing  the  method  of  the 

25  present  invention  in  a  bus  master  14.  In  the 
preferred  form,  the  rate  limiter  26  includes  a  burst 
time  (BT)  register  28  and  a  bandwith  ratio  (BR) 
register  30  of  conventional  form  which  are  load- 
able  under  control  of  the  central  processing  unit 

30  12  with  parameters  to  select  the  number  of  clock 
cycles  in  the  burst  window  (BW)  and  the  sample 
interval  (SI),  respectively.  In  the  illustrated  form, 
the  contents  of  the  BT  register  28  are  decoded  via 
a  BT  decoder  PLA  32  of  conventional  form  to 

35  select  one  of  four  implemented  burst  window 
(BW)  lengths  according  to  the  relationship: 

BW  =  2**(BT  +  4); 
while  the  contents  of  the  BR  register  30  are 
decoded  via  a  BR  decoder  PLA  34  of  conventional 

40  form  to  select  one  of  four  implemented  band- 
width  ratios  (R)  according  to  the  relationship: 

R  =  BW/SI  =  1/(2**(BR  +  1)). 
Thus  the  outputs  of  the  BR  decoder  PLA  32  and 

the  BT  decoder  PLA  34  can  be  logically  combined 
45  via  an  AND  array  36  to  select  one  of  seven 

implemented  sample  interval  (SI)  lengths  accord- 
ing  to  the  following  relationship: 

SI  =  2**(BT  +  BR  +  5). 
In  the  illustrated  form,  the  contents  of  the  BT 

50  register  28  also  selects  the  bus  utilization  rate 
limit  (U)  as  a  function  of  measured  bus  activity 
(BA)  and  sample  interval  (SI),  according  to  the 
following  relationship: 

U  =  BA/SI  =  1/(2**(BR+  1)). 
55  A  sample  interval  (SI)  counter  38  of  the  John- 

son  type  increments  the  count  therein  each  clock 
cycle.  The  current  value  thereof  is  decoded  via  an 
SI  decoder  PLA  40  of  conventional  form  to  pro- 
vide  one  set  of  inputs  to  an  SI  control  PLA  42  of 

so  conventional  form.  When  the  output  of  the  SI 
decoder  PLA  40  indicates  that  the  count  in  the  SI 
counter  38  equals  the  particular  sample  interval 
length  selected  via  the  SI  outputs  of  the  AND 
array  36,  the  SI  control  PLA  42  generates  a  start 

65  (START)  signal  to  reset  the  SI  counter  38  to  the 

exercise  control  over  a  peripheral  controller  22  to 
achieve  the  transfer  of  a  block  of  data  between  the 
memory  20  and  a  particular  peripheral  24. 

However,  the  illustrated  forms  of  the  bus 
master  14a  and  the  bus  master  14b  are  by  way  of 
example  only,  since  numerous  configurations  are 
possible.  If  only  one  bus  master  14  is  present,  the 
bus  arbitration  module  16  may  be  deleted  and  the 
bus  request  (BR)  and  bus  grant  (BG)  signals 
coupled  directly  to  the  CPU  12. 

In  operation,  the  central  processing  unit  12  will 
transfer  all  control  information  necessary  to 
define  a  particular  data  transfer  task  to  an  approp- 
riate  one  of  the  bus  masters  14  via  the  communi- 
cation  bus  18.  The  central  processing  unit  12  will 
then  activate  the  selected  bus  master  14  to 
independently  perform  the  assigned  task.  Upon 
activation,  the  selected  bus  master  14  will  assert  a 
bus  request  (BR)  signal  requesting  the  right  to  use 
the  communication  bus  18  for  a  particular  transfer 
operation  related  to  the  assigned  task.  The  bus 
arbitration  module  16  receives  the  bus  request 
(BR)  signal  from  the  selected  bus  master  14, 
together  with  any  bus  request  (BR)  signal 
asserted  by  the  other  bus  masters  14,  and  for- 
wards  a  representative  bus  request  (BR)  signal  to 
the  central  processing  unit  12.  The  central  pro- 
cessing  unit  12,  which  is  typically  assigned  the 
lowest  priority,  will  assert  a  bus  grant  (BG)  signal 
to  the  bus  arbitration  module  16  as  soon  as  the 
communication  bus  18  becomes  available.  The 
bus  arbitration  module  16  then  forwards  the  bus 
grant  (BG)  signal  to  the  requesting  bus  master  14 
which  has  been  assigned  the  highest  priority.  This 
privileged  bus  master  14  responds  to  the  bus 
grant  (BG)  signal  by  asserting  a  bus  grant 
acknowledge  (BGACK)  signal,  and  proceeds  to 
perform  the  appropriate  data  transfer  operation 
using  the  communication  bus  18.  Upon  comple- 
tion  of  the  transfer  operation,  the  privileged  bus 
master  14  relinquishes  the  communication  bus  18 
by  negating  the  bus  grant  acknowledge  (BGACK) 
signal.  In  response  to  the  negation  of  the  bus 
grant  acknowledge  (BGACK)  signal,  if  another 
one  of  the  bus  masters  14  is  still  requesting  use  of 
the  communication  bus  18,  the  bus  arbitration 
module  1  6  reasserts  the  bus  request  (BR)  signal  to 
the  central  processing  unit  12  and  the  cycle  is 
repeated. 

Depending  upon  the  activity  of  the  several  bus 
masters  14,  the  central  processing  unit  12  may  be 
effectively  precluded  from  utilizing  the  communi- 
cation  bus  18  for  substantial  periods  of  time, 
particularly  if  one  or  more  of  the  bus  masters  14 
performs  multiple  data  transfer  operations  each 
time  the  communication  bus  18  is  granted.  In  the 
method  of  the  present  invention,  a  bus  master  14, 
particularly  one  which  is  capable  of  performing  a 
burst  type  operation,  can  be  limited  in  its  ability  to 
utilize  the  communication  bus  during  a  particular 
time  interval  based  upon  the  bus  activity  during  a 
preceding  time  interval. 

Shown  in  Figure  2  is  a  time  representation  of 
the  method  of  the  present  invention  wherein  the 
activity  of  a  bus  master  14  is  divided  into  a 
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incorporated  into  each  bus  master  14  for  which 
limited  rate  access  is  desired.  However,  the  rate 
limiting  function  may,  if  desired,  be  implemented 
in  the  bus  arbitration  module  16,  or  may  even  be 
fabricated  into  a  standalone  device. 

Claims 

1.  A  method  for  limiting  bus  utilization  in  a  data 
processing  system  comprising  a  central  pro- 
cessing  unit  (10)  and  at  least  one  bus  master  (14) 
which  arbitrates  via  a  bus  arbitration  module  (16) 
for  the  right  to  request  the  use  of  a  communica- 
tion  bus  (18)  managed  by  the  central  processing 
unit,  characterised  by  the  steps  of: 

determining  the  utilization  rate  of  the  bus  dur- 
ing  a  first  sample  interval;  and 

disabling  said  at  least  one  bus  master  from 
utilizing  the  bus  during  a  succeeding  second 
sample  interval  if  the  utilization  rate  during  the 
preceeding  first  sample  interval  was  determined 
to  be  above  a  selected  limit. 

2.  The  method  of  claim  1  wherein  said  at  least 
one  bus  master  arbitrates  for  the  use  of  the  bus, 
and  wherein  the  step  of  disabling  said  at  least  one 
bus  master  is  further  characterized  as  preventing 
said  at  least  on  bus  master  from  arbitrating  for  the 
use  of  the  bus  during  the  succeeding  second 
sample  interval  if  the  utilization  rate  during  the 
preceeding  first  sample  interval  was  determined 
to  be  above  the  selected  limit. 

3.  The  method  of  claim  1  or  2  wherein  the  first 
sample  interval  comprises  a  predetermined 
number  of  clock  cycles  of  said  at  least  one  bus 
master,  and  wherein  the  utilization  rate  is  deter- 
mined  as  the  ratio  of  the  number  of  the  clock 
cycles  during  which  the  bus  is  utilized  during  the 
first  sample  interval  to  the  number  of  the  clock 
cycles  comprising  the  first  sample  interval. 

4.  A  bus  utilization  rate  limiter  for  limiting  bus 
utilization  in  a  data  processing  system  comprising 
a  central  processing  unit  (10)  and  at  least  one  bus 
master  (14)  which  arbitrates  via  a  bus  arbitration 
module  (16)  for  the  right  to  request  the  use  of  a 
communication  bus  (18)  managed  by  the  central 
processing  unit,  characterised  by  means  for 
determining  the  utilization  rate  of  the  bus  during  a 
first  sample  interval;  and  means  for  disabling  said 
at  least  one  bus  master  from  utilizing  the  bus 
during  a  succeeding  second  sample  interval  if  the 
utilization  rate  during  the  preceeding  first  sample 
interval  was  determined  to  be  above  a  selected 
limit. 

5.  The  bus  utilization  rate  limiter  of  claim  5 
wherein  said  at  least  one  bus  master  arbitrates  for 
the  use  of  the  bus,  and  wherein  the  means  for 
disabling  said  at  least  one  bus  master  are  further 
characterized  as  means  for  preventing  said  at 
least  one  bus  master  from  arbitrating  for  the  use 
of  the  bus  during  the  succeeding  second  sample 
interval  if  the  utilization  rate  during  the  preceed- 
ing  first  sample  interval  was  determined  to  be 
above  the  selected  limit. 

6.  The  bus  utilization  rate  limiter  of  claim  5  or  6 
wherein  the  first  sample  interval  comprises  a 

initial  starting  value  and  begin  a  new  sample 
interval. 

A  bus  activity  (BA)  counter  44  of  the  Johnson 
type  increments  the  count  therein  each  clock 
cycle  if  the  internal  form  of  the  bus  grant  acknow-  5 
ledge  (BGACKI)  signal  indicates  that  the  com- 
munication  bus  18  is  being  used  during  that 
particular  clock  cycle.  The  current  count  thereof  is 
decoded  via  a  BA  decoder  PLA  46  of  conventional 
form  to  provide  one  set  of  inputs  to  a  BA  control  10 
PLA  48  of  conventional  form.  When  the  output  of 
the  BA  decoder  PLA  46  indicates  that  the  count  in 
the  BA  counter  44  equals  the  particular  burst 
window  value  selected  via  the  BW  outputs  of  the 
BT  decoder  PLA  34,  the  BA  control  PLA  48  15 
generates  a  stop  (STOP)  signal  to  close  a  BGACKI 
gate  50  and  freeze  the  count  in  the  BA  counter  44 
until  the  next  START  signal  resets  the  BA  counter 
44  to  the  initial  starting  value  to  begin  a  new  bus 
activity  count.  20 

If,  upon  the  generation  of  the  START  signal  at 
the  end  of  the  previous  sample  interval  and  the 
start  of  the  present  sample  interval,  the  STOP 
signal  is  not  present  indicating  that  the  bus 
activity  during  the  previous  sample  interval  did  25 
not  exceed  the  selected  bus  activity  limit,  a  BA 
enable  PLA  52  of  conventional  form  will  set  a 
conventional  BA  latch  54  to  indicate  that  bus 
activity  is  allowed  during  the  present  sample 
interval.  The  START  signal  also  sets  a  BW  latch  56  30 
of  conventional  form  to  indicate  the  start  of  a 
burst  window.  Under  these  circumstances,  a  bus 
master  enable  PLA  58  of  conventional  form  gen- 
erates  a  bus  master  enable  signal  to  enable  the 
bus  master  14  being  controlled  to  contend  for  use  35 
of  the  communication  bus  18.  When  the  output  of 
the  SI  decoder  PLA  40  indicates  that  the  count  in 
the  SI  counter  38  equals  the  particular  burst 
window  value  selected  via  the  BW  outputs  of  the 
BT  decoder  PLA  32,  a  BW  control  PLA  60  of  40 
conventional  form  resets  the  BW  latch  56  to 
indicate  the  end  of  the  burst  window  to  the  bus 
master  enable  PLA  58  and  terminate  the  bus 
master  enable  signal. 

If,  on  the  other  hand,  during  the  previous  45 
sample  interval,  the  STOP  signal  was  generated 
via  the  BA  control  PLA  48  indicating  that  the  bus 
activity  during  that  sample  interval  did  exceed  the 
selected  bus  activity  limit,  the  BA  latch  54  will 
have  been  reset  to  indicate  that  bus  activity  50 
should  not  be  allowed  during  the  present  sample 
interval.  In  addition,  the  continued  presence  of 
the  "frozen"  STOP  signal  upon  the  occurance  of 
the  START  signal  for  the  present  sample  interval 
will  disable  the  BA  enable  PLA  52  and  prevent  the  55 
setting  of  the  BA  latch  54.  Thus,  even  though  the 
BW  latch  56  will  be  set  by  the  START  signal  to 
indicate  the  start  of  the  present  burst  window,  the 
reset  BA  latch  54  will  prevent  the  bus  master 
enable  PLA  58  from  generating  the  bus  master  60 
enable  signal,  and  the  bus  master  14  will  be 
prevented  from  contending  for  use  of  the  com- 
munication  bus  18  during  the  present  sample 
interval. 

In  the  preferred  form,  the  rate  limiter  26  is  65 
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eine  Bussteuerung  die  Benutzung  des  Bus  zuteilt 
und  wobei  die  Einrichtung  zum  Sperren  der 
genannten  wenigstens  einen  Bussteuerung  weiter 
ais  eine  Einrichtung  gekennzeichnet  ist,  die  die 
genannte  wenigstens  eine  Bussteuerung  daran 
hindert,  die  Verwendung  des  Bus  wahrend  des 
nachfolgenden  zweiten  Abtastintervalls  zuzutei- 
len,  wenn  die  Benutzungsrate  wahrend  desvoran- 
gehenden  ersten  Abtastintervalls  sich  als  uber 
dem  gewahlten  Grenzwert  liegend  erwiesen  hat. 

6.  Busbenutzungsratenbegrenzer  nach  An- 
spruch  4  oder  5,  bei  dem  das  erste  Abtastinter 
vail  eine  vorbestimmte  Anzahl  von  Taktimpulsen 
der  genannten  wenigstens  einen  Bussteuerung 
umfaSt,  und  wobei  die  Benutzungsrate  als  das 
Verha  Itnis  der  Anzahl  der  Taktzyklen,  wahrend  der 
der  Bus  wahrend  des  ersten  Abtastintervalls  ver- 
wendet  wird,  zur  Anzahl  der  Taktimpulse,  die  das 
erste  Abtastintervall  enthalt,  bestimmt  ist. 

Revendications 

predetermined  number  of  clock  cycles  of  said  at 
least  one  bus  master,  and  wherein  the  utilization 
rate  is  determined  as  the  ratio  of  the  number  of  the 
clock  cycles  during  which  the  bus  is  utilized  during 
the  first  sample  interval  to  the  number  of  the  clock 
cycles  comprising  the  first  sample  interval. 

Patentanspruche 

1.  Verfahren  zur  Begrenzung  der  Busbenutzung 
in  einem  Datenverarbeitungssystem,  das  eine 
zentraleVerarbeitungseinheit  (10)  und  wenigstens 
eine  Bussteuerung  (14)  enthalt,  die  uberein  Buszu- 
teilungsmodul  (16)  das  Recht  zur  Benutzungsan- 
forderung  eines  ubertragungsbus  (18)  zuteilt,  der 
von  der  zentralen  Verarbeitungseinheit  verwaitet 
wird,  gekennzeichnet  durch  folgende  Schritte: 

Ermitteln  der  Benutzungsrate  des  Bus  wahrend 
eines  ersten  Abtastintervalls,  und 

Sperren  der  genannten  wenigstens  einen  Bus- 
steuerung  gegen  die  Benutzung  des  Bus  wahrend 
eines  nachfolgenden  zweiten  Abtastintervalls, 
wenn  die  Benutzungsrate  wahrend  des  vorange- 
henden  ersten  Abtastintervalls  sich  als  uber  einem 
gewahlten  Grenzwert  liegend  erwiesen  hat. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  die 
genannte  wenigstens  eine  Bussteuerung  die  Ver- 
wendung  des  Bus  zuteilt,  und  wobei  der  Schritt 
des  Sperrens  der  genannten  wenigstens  einen 
Bussteuerung  weiterhin  dadurch  gekennzeichnet 
ist,  dal3  sie  die  genannte  wenigstens  eine  Bus- 
steuerung  daran  hindert,  die  Benutzung  des  Bus 
wahrend  des  nachfolgenden  zweiten  Abtastinter- 
valls  zuzuteilen,  wenn  die  Benutzungsrate  wah- 
rend  des  vorangehenden  ersten  Abtastintervalls 
sich  als  uber  dem  gewahlten  Grenzwert  liegend 
erwiesen  hat. 

3.  Verfahren  nach  Anspruch  1  oder  2,  bei  dem 
das  erste  Abtastintervall  eine  vorbestimmte 
Anzahl  von  Taktzyklen  der  genannten  wenigstens 
einen  Bussteuerung  aufweist,  und  wobei  die 
Benutzungsrate  als  das  Verhaltnis  der  Anzahl  der 
Taktzyklen,  wahrend  der  der  Bus  wahrend  des 
ersten  Abtastintervalls  verwendet  wird,  zur  Anzahl 
der  Taktzyklen,  die  das  erste  Abtastintervall  ent- 
halt,  bestimmt  wird. 

4.  Busbenutzungsratenbegrenzer  zur  8egren- 
zung  der  Busbenutzung  in  einem  Datenverarbei- 
tungssystem,  das  eine  zentrale  Verarbeitungsein- 
heit  (10)  und  wenigstens  eine  Bussteuerung  (14) 
enthalt,  die  uber  ein  Buszuteilungsmodul  (16)  das 
Recht  zur  Benutzungsanforderung  eines  von  der 
zentralen  Verarbeitungseinheit  verwalteten  Nach- 
richtenbus  (18)  zuteilt,  gekennzeichnet  durch  eine 
Einrichtung  zur  Ermittiung  der  Benutzungsrate  des 
Bus  wahrend  eines  ersten  Abtastintervalls,  und 
eine  Einrichtung  zum  Sperren  der  genannten 
wenigstens  einen  Bussteuerung  gegen  die  Ver- 
wendung  des  Bus  wahrend  eines  nachfolgenden 
zweiten  Abtastintervalls,  wenn  die  Benutzungs- 
rate  wahrend  des  vorangehenden  ersten  Abtastin- 
tervalls  sich  als  uber  einem  gewahlten  Grenzwert 
liegend  erwiesen  hat. 

5.  Busbenutzungsratenbegrenzer  nach  An- 
spruch  4,  bei  dem  die  genannte  wenigstens 
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15 

20 

1.  Procede  permettant  de  limiter  I'utilisation 
d'un  bus  dans  un  systeme  de  traitement  de 

25  donnees  comprenant  une  unite  centrale  de  traite- 
ment  (10)  et  au  moins  un  dispositif  (14)  de  pilotage 
de  bus  qui  arbitre,  via  un  module  (16)  d'arbitrage 
de  bus,  en  ce  qui  concerne  le  droit  de  demander 
I'utilisation  d'un  bus  de  transmission  (18)  gere  par 

30  I'unite  centrale  de  traitement,  caracterise  par  les 
operations  suivantes: 

determiner  le  taux  d'utilisation  du  bus  pendant 
un  premier  intervalle  d'echantillonnage;  et 

invalider  ledit  ou  lesdits  dispositifs  de  pilotage 
35  de  bus  en  I'empechant  ou  en  les  empechant 

d'utiliser  le  bus  pendant  un  deuxieme  intervalle 
d'echantillonnage  suivant  si  le  taux  d'utilisation 
pendant  le  premier  intervalle  d'echantillonnage 
precedent  a  ete  determine  comme  etant  au-dessus 

40  d'une  limite  selectionn^e. 
2.  Procede  selon  la  revendication  1,  ou  ledit  ou 

lesdits  dispositifs  de  pilotage  de  bus  exercent  leur 
aritrage  en  ce  qui  concerne  I'utilisation  du  bus,  et 
ou  I'operation  d'invalidation  dudit  ou  desdits 

45  dispositifs  de  pilotage  de  bus  est  en  outre  caracte- 
risee  comme  empechant  ledit  ou  lesdits  dispositifs 
de  pilotage  de  bus  d'exercer  leur  arbitrage  en  ce 
qui  concerne  I'utilisation  du  bus  pendant  le 
deuxieme  intervalle  d'echantillonnage  suivant  si 

so  le  taux  d'utilisation  pendant  le  premier  intervalle 
d'echantillonnage  precedent  a  ete  determine 
comme  etant  au-dessus  de  la  limite  selectionnee. 

3.  Procede  selon  la  revendication  1  ou  2,  ou  le 
premier  intervalle  d'echantillonnage  comprend  un 

55  nombre  predetermine  de  cycles  d'horloge  dudit 
ou  desdits  dispositifs  de  pilotage  de  bus,  et  ou  le 
taux  d'utilisation  est  determine  comme  etant  le 
rapport  du  nombre  des  cycles  d'horloge  pendant 
lesquels  le  bus  est  utilise  pendant  le  premier 

so  intervalle  d'echantillonnage  au  nombre  des  cycles 
d'horloge  constituant  le  premier  intervalle 
d'echantillonage. 

4.  Limiteur  de  taux  d'utilisation  de  bus  permet- 
tant  de  limiter  I'utilisation  du  bus  dans  un  systeme 

65  de  traitement  de  donnees  comprenant  une  unite 
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centraledetraitement(10)etau  moinsun  disposi- 
tif  (14)  de  pilotage  de  bus  qui  arbitre,  via  un 
module  (16)  d'arbitrage  de  bus,  en  ce  qui 
concerne  le  droit  de  demander  I'utilisation  d'un 
bus  de  transmission  (18)  gere  par  I'unite  centrale  5 
de  traitement,  caracterise  par: 

un  moyen  servant  a  determiner  letaux  d'utilisa- 
tion  du  bus  pendant  un  premier  intervalle 
d'echantillonnage;  et 

des  moyens  servant  a  invalider  ledit  ou  lesdits  w 
dispositifs  de  pilotage  de  bus  en  I'empechant  ou 
en  les  empechant  d'utiliser  le  bus  pendant  un 
deuxieme  intervalle  d'echantillonnage  suivant  si 
le  taux  d'utilisation  pendant  le  premier  intervalle 
d'echantillonnage  precedent  a  ete  determine  is 
comme  etant  au-dessus  d'une  limite  selection- 
nee. 

5.  Limiteur  de  taux  d'utilisation  de  bus  seion  la 
revendication  5,  ou  ledit  ou  lesdits  dispositifs  de 
pilotage  de  bus  exercent  leur  arbitrage  en  ce  qui  20 
concerne  I'utilisation  du  bus,  et  ou  les  moyen's 

servant  a  invaiider  ledit  ou  lesdits  dispositifs 
d'arbitrage  de  bus  sont  en  outre  caracterises 
comme  des  moyens  permettant  d'empecher  ledit 
ou  lesdits  dispositifs  de  pilotage  de  bus  d'exercer 
leur  arbitrage  en  ce  qui  concerne  I'utilisation  du 
bus  pendant  le  deuxieme  intervalle  d'echantillon- 
nage  suivant  si  le  taux  d'utilisation  pendant  le 
premier  intervalle  d'echantillonnage  precedent  a 
ete  determine  comme  etant  au-dessus  de  la  limite 
selectionnee. 

6.  Limiteur  de  taux  d'utilisation  de  bus  selon  la 
revendication  5  ou  6,  ou  le  premier  intervalle 
d'echantillonnage  comprend  un  nombre  prede- 
termine  de  cycles  d'horloge  dudit  ou  desdits 
dispositifs  de  pilotage  de  bus,  et  ou  le  taux 
d'utilisation  est  determine  comme  etant  le  rap- 
port  du  nombre  des  cycles  d'horloge  pendant 
lesquels  ie  bus  est  utilise  pendant  le  premier 
intervalle  d'echantillonnage  au  nombre  des 
cycles  d'horloge  constituant  le  premier  intervalle 
d'echantillonnage. 
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